In this paper, Variational Iteration method with combining Pade approximation (Modified Variational Iteration Method-MVIM) is performed to Marangoni convection flow over the surface with buoyancy effects which is occurred gravity and external pressure. After the appropriate transformation of equations, we get the dimensionless form to solve numerically with modified variational iteration method. We compare the our results with well-known asymptotic expansion method used by Zhang Yan and Zheng Liancun and also compare with Fourth order Runge Kutta solution which are presented in tables. Very efficient and accurate results are obtained with presented method.
NOMENCLATURE

INTRODUCTION
Marangoni convection flow is stimulated by variations of surface tension throughout liquidliquid or liquid-gas surfaces and it is important in many fields of nature and engineering. Fundamental treatment of Marangoni flow has been analyzed by (Gelles 1978; Napolitano 1982 Napolitano , 1979 Napolitano , 1978 Okano et al. 1989) . Some of numerical studies depend on the Marangoni convection in various geometries have been presented by Viviani 1985, 1986) , (Cristopher and Wang 2001) , (Pop et al. 2001) , (Chamkha et al. 2006) , (Arafune and Hirata 1999) , (Magyari and Chamkha 2008) , (Aini et al. 2012) , (Hamid and Arifin 2014) , (Remeli et al. 2013) , (Zhang and Zheng 2012) , (Chen 2007) and (Al-Mudhaf and Chamkha 2005) .
In real applications, mathematical problems are usually modeled by nonlinear ordinary and partial differential equations such as physical and engineering applications. In generally nonlinear models may not be an exact solutions. Therefore, we try to find approximate or numerical solutions of these models as seen in references (Freidoonimehr and Rashidi 2015; Jhankal 2015) . One of the most popular technique is variational iteration method that is very powerful.
In this context, we will consider to extend the work studied by (Zhang and Zheng 2014) 
MATHEMATICAL DESCRIPTION OF PROBLEMS
We will consider two-dimensional Marangoni boundary layer flow with buoyancy effects due to external pressure gradient and gravity. It's occurs along an interface S between two fluids as in Fig.  1 .
Fig. 1. Schematic of the problem.
Gravity g occurs throughout on interface S , the surface tension changes with temperature. Viscous dissipation and interface tortuosity are negligible. Also the flow fields for two interfacing fluids are independent Viviani 1985, 1986; Zhang and Zheng 2014) .
Considering these information, we can write the governing equations for the Marangoni boundary layer with water based fluid as 
By using these facts and boundary conditions, we can write the transform variables as
Combining (1)- (4) and considering the literature Viviani 1985, 1986; Chamkha et al 2006; Al-Mudhaf and Chamkha 2005) we obtain the main ordinary differential system which is the reduced form of (1) 
Here, prime denotes the derivatives with respect to  .
MODIFIED VARIATIONAL ITERATION METHOD (MVIM)
Variational iteration method (VIM) is one of the powerful mathematical tool to solve various kinds of linear and nonlinear problems as shown some of in ref. (He 2007 (He , 1999 (He , 1997 He and Hong 2007) . In order to basic definition of VIM, we consider the following general nonlinear problem (He 2007 (He , 1999 (He , 1997 He and Hong 2007) 
where
, m and R are linear operators, N is a nonlinear operator and g is given continuous function. According to the originally VIM, we construct the correction functional as
is a Lagrange multiplier (Inokuti et al. 1978) , u n is considered as a restricted variation, i.e. 0 u n   . If we apply the variation to correction functional (8) by using variational analysis, then we write down as
From solution of Euler-Lagrange problem shown in (10), we determine the Lagrange multiplier and successive iterations ( ), 0 n u x n  are obtained by using Lagrange multiplier and initial approximation 0 u that satisfy, at least, the initial and boundary conditions with possible unknowns. Consequently the exact solution of (7) can be obtained by using (He 2007 (He , 1999 (He , 1997 He and Hong 2007) as
Pade Technic
Some techniques exist to increase the convergence of a given series. Among them so-called Pade Technique is widely applied (Baker and Morris 1981) .
Supposed that a function () yx is presented by a power series 0 n cx n n
which agree with (12) as far as possible. Here there are 1 L independent numerator coefficients and M independent denominator coefficients, so making 1 LM  unknown coefficient in all. This is suggested that normally   , LM ought to fit the power series (12) namely
If the equations equate with respect to In order to find the infinite boundary conditions in (6) and increase convergence and efficiency of the series solution (11), we apply the Pade approximation technic to (11). Therefore, we combine the variational iteration method and pade technic so called modified variational iteration method (MVIM).
SOLUTION PROCEDURE OF PROBLEMS
Now, we will apply our proposed method MVIM to eqs. 
where , ab are unknown coefficients that will be obtained by applying boundary conditions (6). By using the variations theory (9)-(10), Lagrange multipliers are found as follow respectively 1 2 ( ) and (
Thus, Lagrange multipliers (18) put into (8), then successive iteration equations are written as
By applying (17) to (19)- (20), we obtain the solutions of (5) (21) and (22), iteration process continues sufficiently (as seen (11) ).
In the series solutions (21) and (22), the unknown constant , ab which are denoted to velocity gradient and temperature gradient respectively, are found by applying very efficient approximation called Pade Technique (12-16) and infinite boundary conditions (6). 
RESULTS And DISCUSSION
The dimensionless form (5) and (6) of Marangoni boundary layer flow equations (1) and (2) Table 2 and 3, it tells us that our presented method (MVIM) is efficient and powerful mathematical tool. 
CONCLUSION
In this paper, we consider the nonlinear ordinary differential equations which corresponds to Marangoni boundary layer flow with buoyancy effects. 
